Biphasic effect of local anesthetics on the adenosine triphosphate-dependent calcium uptake by lysed brain synaptosomes.
Previous studies have shown that an adenosine triphosphate-dependent calcium uptake activity in lysed brain synaptosomes is attributable to the neuronal endoplasmic reticulum elements. The present study has examined the effects of tetracaine, lidocaine, and dibucaine on this calcium uptake process. The adenosine triphosphate-dependent uptake of 45Ca2+ was measured (in the absence and in the presence of drug) by Millipore filtration and liquid scintillation spectrometry. The local anesthetics studied exhibited a biphasic effect on 45Ca2+ uptake by lysed synaptosomes from rat brain cortex. High concentrations (5 mM tetracaine, 50 mM lidocaine, 0.6 mM dibucaine) inhibited the uptake of 45Ca2+; the order of potency for this effect was dibucaine greater than tetracaine greater than lidocaine. Lower concentrations of these local anesthetics produced either no effect on 45Ca2+ uptake (2 mM tetracaine or 30 mM lidocaine) or a stimulation of 45Ca2+ uptake (1 mM tetracaine, 10 mM lidocaine, and 0.3 mM or 0.1 mM dibucaine); the order of potency for stimulation of 45Ca2+ uptake was dibucaine greater than tetracaine greater than lidocaine.